Voltammetric and functional evidence that N-methyl-D-aspartate and substance P mediate rat vascular relaxation via nitrogen monoxide release.
It is known that substance P acts as a vasodilator via activation of the enzyme nitrogen monoxide synthase (NOS) in endothelial tissue and it is suggested that N-methyl-D-aspartate (NMDA) could stimulate nitrogen monoxide (NO) release within nervous tissue. However, the data reported concern NO metabolites (nitrites, nitrates), while there is no clear evidence to date of the action of the latter compound within the aortic tissue. In this study, amperometry with specifically prepared carbon fiber electrodes has been applied to examine the effect of NMDA or substance P upon NO release. In particular, the data obtained confirm that NMDA can stimulate NO release in vivo, in the striatum of anaesthetized rats, and that substance P can stimulate NO release in rat aortic rings (ex vivo experiments). In addition, they indicate that NMDA also stimulates NO release in rat aortic rings. This original data has been confirmed by the observation of a vasorelaxant action of NMDA within noradrenaline precontracted aortic rings. Thus, these experiments provide the first direct evidence that NMDA can mediate vascular relaxation via NO release.